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Worldwide
Global healthInternet interventions provide an option for those who either cannot or choose not to engage with traditional
treatments. Most research on internet interventions involves guided or supported interventions. However, un-
supported interventions offer considerablymore scalability and cost-effectiveness, whichmakes them attractive
for large-scale implementation. In this study, 309 participants recruited via Google AdWords entered an unsup-
ported cognitive–behavioral internet intervention for depressive symptoms. Tomaximize the ecological validity
of the study, participants received no incentives or live contactwith study personnel. Furthermore, the studywas
open to individuals at any level of depressive symptoms, and all participants received the active intervention. The
main outcomemeasures were depressive symptom level and self-efﬁcacy inmanaging depressive symptoms. At
follow-up, depression scores were signiﬁcantly lower than baseline scores at each follow-up point (1, 2, 4, and
7 months), with pre–post effect sizes ranging from medium to large. Follow-up depression self-efﬁcacy scores
were signiﬁcantly higher than baseline scores at each follow-up point, with pre–post effect sizes in the medium
range. The results remained signiﬁcant when analyzing only participants with depression scores indicative of a
presence of a major depressive episode; results likewise remained signiﬁcant when employing the conservative
last observation carried forward convention, even in the presence of high attrition observed in this study. The re-
sults illustrate the potential of unsupported internet intervention to address the health needs of the global
community.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Most individuals experiencing symptoms of depression lack access
to effective interventions (World Health Organization, 2010). Many of
them access the internet both to understand their symptoms and to
look for resources that could address them.We have previously report-
ed that, in a large worldwide sample of users visiting a depression
screening website (Leykin et al., 2012b), 67% of participants screened
positive for a current major depressive episode, yet only 25% of those
screening positive for depression reported currently receiving depres-
sion treatment. These data suggest that innovative depression treat-
ments must be developed and disseminated to individuals whom
traditional therapies fail to reach. Given that the internet already
attracts individuals seeking alternative resources, developing and dis-
tributing such resources on the internet is a good strategy.
The key advantages of internet interventions, including unparalleled
breadth of reach, scalability, and cost-effectiveness, can primarily beSan Francisco, Department of
CA 94143-0848, United States.
. This is an open access article underrealized with interventions that are unsupported, that is, fully automat-
ed self-help interventions that do not rely on a provider, on a coach, or
on any other human contact for provision of services or for intervention
effectiveness. Though human contact may improve engagement and
outcomes of internet interventions (Fridrici et al., 2009; Leykin et al.,
2012a; Muñoz et al., 2009), it also introduces considerable costs,
which can substantially reduce or even negate the aforementioned ben-
eﬁts of internet interventions. In contrast, fully-automated unsupported
interventions can be scaled reliably without increasing costs and with-
out the need to engage the complex network of local health systems.
Indeed, the largest trials of internet interventions for depression were
unsupported, both in terms of the interventions themselves as well as
in terms of trial administration (Christensen et al., 2002, 2004b). The
scalability and cost-effectiveness of unsupported interventions allow
them to be both evaluated in and distributed to populations that do
not usually participate in randomized trials, such as individuals with
sub-syndromal symptoms (Powell et al., 2013). Thus, although inter-
ventions that are supported/guided by a clinician or a coach may yield
somewhat greater improvement as compared to unguided interven-
tions (Andersson and Cuijpers, 2009; Johansson and Andersson, 2012;
Newman et al., 2011), these additional beneﬁts are limited in scope
given logistical challenges and costs of scaling such guidance to a largerthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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challenge of reducing the global disease burden of depression (World
Health Organization, 2010), systematic efforts should be undertaken
to study and enhance the unsupported delivery model.
The signiﬁcant beneﬁt of internet interventions is the ability to dis-
seminate them exactly as they were evaluated. This is in sharp contrast
to traditional face-to-face treatment, which must be disseminated by
training individual providers, each of whom can introduce “drift”, that
is, administering their own versions of the intervention, rather than
the one that was manualized and tested (Shafran et al., 2009; Waller,
2009). An internet intervention, once tested and found successful, can
be offered to the public without any changes and alterations, greatly in-
creasing the likelihood that its effectiveness in the community will be
very similar to the one observed during the trial, even if it is offered
worldwide to thousands of users (which is possible with unsupported
interventions). However, this consistency also strongly suggests the
need to evaluate an intervention in the same way as it is intended to
be disseminated. Thus, common methods used by clinical trials to im-
prove participant retention and engagement may compromise the
generalizability of the original trials to their intended dissemination
inasmuch as they introduce differences from themanner inwhich inter-
ventions will eventually be offered. For instance, ﬁnancial incentives
and phone-based follow-ups can improve retention in internet inter-
vention trials (Fridrici et al., 2009; Leykin et al., 2012a; Muñoz et al.,
2009). However, paying participants to visit the site or contacting
them by phone to provide data exposes them to motivators that will
not be present when the intervention is widely deployed. Thus, with ﬁ-
nancial incentives the ecological validity is reduced and engagement
(and effectiveness) of an un-incentivized intervention remains un-
known. Similarly, phone follow-ups introduce variables that will not
be present beyond the trial.
Though avoiding trial components that depart from ecological valid-
ity likely increases the generalizability of its ﬁndings, doing so also in-
troduces problems with a traditionally important component of trials
— the control group.Without ﬁnancial incentives, participants allocated
to a control condition in an internet-based trial would have few reasons
to return to the site to provide follow-up data; thosewhowould remain
in the trial will likely be unrepresentative of all randomized to this arm.
The promise of future participation (waitlist) is also unlikely to improve
the follow-up rate, given the expectation of immediacy on the internet
and likely availability of other internet resources. A possible solution is
to conduct a trial as a single-condition study, without employing the
control condition. Though a randomized controlled design may be
preferable for understanding efﬁcacy, such designs may also systemati-
cally exclude individuals whomay be reluctant to participate in a study
where they do not have control over treatment assignment or may risk
being assigned to a non-treatment group; removing randomization and
the associated control group may actually increase the ecological valid-
ity of the intervention and the representativeness of trial participants.
A number of studies and meta-analyses of these studies have
conﬁrmed the efﬁcacy and the usefulness of internet interventions
(Andersson and Cuijpers, 2009; Andrews et al., 2010; Grifﬁths et al.,
2010; Van't Hof et al., 2009), yet few ecologically valid studies, conduct-
ed in a manner closely resembling eventual dissemination, exist.
Indeed, studies that are described as self-help or unguided have used ﬁ-
nancial incentives (Clarke et al., 2002, 2005) or phone interviews
(Berger et al., 2011; Christensen et al., 2004a; Spek et al., 2007;
Vernmark et al., 2010), or were administered in a structured setting
such as a school (O'Kearney et al., 2006, 2009). The few truly unsupport-
ed studies (Christensen et al., 2002, 2004b; Donker et al., 2013; Meyer
et al., 2009) used randomization, which may have turned away partici-
pants who were reluctant to receive a control condition or their non-
preferred condition. Thus, the goal of this study was to understand the
efﬁcacy of an ecologically valid fully-automated, unsupported interven-
tion for the reduction of depressive symptoms. As subthreshold depres-
sion carries considerable burden (Judd et al., 1994), individuals at anylevel of depressive symptoms were allowed to take part in the trial. To
understand the effectiveness of the intervention as the user would ex-
perience it, and not undermore idealized conditions that could produce
unreplicable results, our “pragmatic” trial used the same methods that
would be available once this intervention is deployed outside of the
research context. Thus, we offered no ﬁnancial incentives or human
support, and we employed a single-condition, unrandomized design.
2. Methods
2.1. Participants
A convenience sample of participants was recruited worldwide pri-
marily via Google AdWords — the placement of ads to the right of the
search results in the Google search engine. The ads appeared when
users searched for depression, depression treatment, and related key-
words. Eligible participants were 18 years of age or older, proﬁcient in
the English language, and with regular access to the internet and
email (at least 3 times per week). No exclusion was made on the basis
of depressive symptom scores or geographical location. Of the 1116 par-
ticipants who provided enough data to evaluate eligibility, 521 (46.7%)
signed the consent to participate in the study. Of these, 309 (59.3%)
accessed the course. The rest (n=212) did not access the course, either
because they failed to proceed to the end of the baseline assessment
(access was granted at the end of baseline assessment; n= 109), or be-
cause they did not enter the course even after completing baseline for
undetermined reasons (n = 103).
2.2. Measures
Demographics questionnaire asked general demographic informa-
tion, i.e., age, gender, race, ethnicity, English language proﬁciency, as
well as frequency of access to the internet and email.
Quick Inventory of Depressive Symptomatology — Self-Seport (QIDS)
(Rush et al., 2003) is a widely used 16-item self-report questionnaire
measuring the severity of depressive symptoms. It assesses the pres-
ence and the severity of the nine symptoms that identify the presence
of a major depressive episode according to the DSM-IV (APA, 2000). It
has achieved good to excellent validity and reliability across numerous
studies.
Depression Self-Efﬁcacy Questionnaire (DSEQ), the Self-Efﬁcacy
Questionnaire for Depression in Adolescents (Tonge et al., 2005), was
adapted for adult use, and modiﬁed to conform to Bandura's (2006)
guidelines for creating efﬁcacy questionnaires.
2.3. Procedures
Participants clicking on the Google AdWords ads arrived at the land-
ing page that contained information about the study. Participants then
completed the demographics questionnaire, to determine eligibility.
Participants who were ineligible were informed of their ineligibility,
and were provided links to other depression resources (i.e., NIH and
WHO depression sites). Participants interested in joining the study
electronically signed the consent document; they were then asked to
verify their understanding of the key points of the consent form by cor-
rectly answering a follow-up question about the nature of the study
(not a replacement for a mental health professional; responses are not
reviewed in real time by a clinician). Those refusing consent were
asked to list reasons for their refusal, and provided links to other online
depression resources. Consenting participants were asked to provide
their phone number (this step could be skipped), though no participant
has actually been contacted via phone. Participants then completed sev-
eral baselinemeasures, including the QIDS and the DSEQ and were pre-
sented detailed feedback on their responses summarized on a single
page. Those indicating acute suicidality were shown a statement indi-
cating our concern and were provided a link to Befrienders.org — an
177Y. Leykin et al. / Internet Interventions 1 (2014) 175–181international suicide telephone and email helpline database available in
over 60 countries in over 20 languages. Participantswere then provided
with their unique username and password, as well as a link to the
Depression Management Course. At 5, 12, and 21 days after consent,
an email reminding participants to return to the website was sent.
Follow-up emails were sent to participants at 1, 2, 4, and 7 months
after the date of consent. If a participant failed to respond to emails in
4 days, up to 2 additional emails, 4 days apart, were sent. Follow-up
emails contained an invitation to return to the site and to complete a
follow-up assessment containing the QIDS and the DSEQ, as well as to
provide any feedback about the site. As in the baseline assessment,
participants were offered automated personalized feedback on their
responses to the follow-up questionnaires, including responses suggest-
ing suicidality.
Participants were not paid for participation in this study or for com-
pleting follow-up assessments. No contact with participants was made
aside from the automated emails.
2.4. Intervention structure and content
The intervention consisted of eight lessons based on the classic texts
of cognitive therapy for depression (Beck, 1995; Beck et al., 1979), along
with other texts and manuals for treatment of depression using
Cognitive–Behavioral Therapy (CBT) (e.g., Lewinsohn et al., 1978;
Muñoz et al., 2000). Most lessons contained an educational component,
an interactive component, and a homework component. Three of the
lessons were based on the standard CBTmodel (one lesson on behavior
activation and two lessons on thoughts and thought processing). Three
other lessons introduced content that, while based on the CBT frame-
work,went beyond themost basic CBT approaches; these lessons taught
people to make better decisions, to overcome perfectionism while
boosting self-esteem, and to create a less depressogenic environment.
Additionally, participants had access to the Introduction lesson, the
Course Review/Relapse Prevention lesson and the Resources section
(several interactive tools, downloadable worksheets and information
sheets). All lessons were available to all participants upon ﬁrst login to
the intervention, and participants were able to read them in any
order, with the sole exception of the Course Review/Relapse Prevention
lesson, which only became available after all other lessons were
completed.
Though participants could read the lessons in any order they chose,
the actual presentation of the order varied somewhat between partici-
pants, depending on their responses to a baseline questionnaire. For
instance, if a participant identiﬁed frequent lowmoods as their key con-
cern, the site automatically rearranged the order of lessons on the lesson
list, displaying thoughts and thought processing lessons higher on
the lesson list for that participant. The Introduction and Course
Review/Relapse Prevention lessons were always presented ﬁrst and
last, respectively. After the Introduction, the three core CBT lessons
were presented, with either the behavior activation lesson ﬁrst, or the
two lessons on thoughts presented ﬁrst. After the core lessons, the
lessons on decision-making, perfectionism, and environment were pre-
sented, in the order determined by the participants' responses.
2.5. Analytical considerations
Characteristics of participantswho did or did not enter the interven-
tion were compared using chi-square tests, Fisher's exact tests, and
ANOVAs, as appropriate.
The outcome analyses were limited to participants who entered the
intervention; thosewho never entered the intervention were excluded,
as their outcomes, positive or otherwise, could not be indicative of the
intervention effectiveness. To avoid artiﬁcially lowering the scores on
the QIDS and the DSEQ, individuals who skippedmore than 3 questions
on a measure were excluded from a given analysis. Paired t-tests were
conducted to test for signiﬁcant departures from baseline scores onboth QIDS and DSEQ for each follow-up point (1, 2, 4, and 7 months).
A subsample of individuals with a baseline QIDS score of 10 or higher
(which is indicative of the presence of a major depressive episode ac-
cording to previous literature, Rush et al., 2003, 2005; Trivedi et al.,
2004) was also examined to determine whether the intervention is ef-
fective for individuals with more severe symptomatology. Two sets of
analyses were carried out. The ﬁrst only examined observed data; indi-
viduals who did not provide follow-up data for the follow-up period of
interest were excluded. The second employed the last observation car-
ried forward (LOCF) convention, wherein “gaps” in data are ﬁlled with
data from the most recent available observation. Cohen's d effect sizes
were calculated, using the correction for pre- and post-test correlations
for within-subjects designs, as described in Morris and DeShon (2002).
3. Results
3.1. Participants
Consenting participants (N = 521) were 34.5 (SD = 12.5) years of
age on average. Women comprised two thirds of the sample (66.0%),
which is consistent with depression prevalence in the general popula-
tion; 43.0% reported beingmarried or in a relationship and56.9% report-
ed being employed. The participantswho entered the interventionwere
just as likely to report being partnered and employed as those who did
not, but they also reported being somewhat older (35.6 (SD= 12.8) vs
32.99 (SD= 11.9), F(1,516)= 5.49, p b 0.02); a somewhat higher pro-
portion of participants who entered the intervention were female com-
pared to participants who did not enter (70.4% vs 59.7%, Fisher's exact
test, p b 0.02).
Participants' baseline QIDS scores ranged from 2 to 27 (possible
range: 0 to 27), with a mean of 14.9 (SD = 4.7), which is indicative of
the higher range of moderate depression. Baseline QIDS scores of
individuals who entered the intervention were signiﬁcantly higher
than of those who did not (15.3 (SD = 4.5) vs 14.1 (SD = 4.9),
F(1,456) = 7.15, p b .01). Participants' baseline scores on the Depres-
sion Self-Efﬁcacy Questionnaire ranged from 2 to 96 (possible range: 0
to 100), with amean of 45.2 (SD= 18.3). No differences were observed
in baseline depression self-efﬁcacy scores between those who did and
did not enter the intervention. Participants who entered the interven-
tions visited it 3.89 times, on average (SD = 5.39), and saw 1.53
(SD= 1.71) separate lessons, for an average of 2.25 (SD= 3.49) lesson
views.
3.2. Follow-up rate (Fig. 1)
Of the 309 participants who entered the intervention, 109 (35.3%)
completed the 1 month follow-up, 92 (29.8%) completed the 2 month
follow-up, 79 (25.6%) completed the 4 month follow-up, and 72
(23.3%) completed the 7 month follow-up. Considering the entire
follow-up period, just over half of the participants (162, or 52.4%) com-
pleted at least one follow-up, with 65 (21.0%) completing only one
follow-up, 37 (12.0%) — two follow-ups, 27 (8.7%) — three follow-ups,
and 33 (10.7%) — all four follow-ups.
3.3. Outcomes — full sample
3.3.1. Observed data
As can be seen from Fig. 2, there was a gradual decline in observed
QIDS scores over the length of the study, and a gradual increase of ob-
served DSEQ scores. Across the study period, the ﬁrst to last known
QIDS scores for 107 participants have decreased (range of decrease: 1
to 20 points), and for 31 participants the scores have increased (range
of increase: 1 to 7 points). QIDS scores for 24 participants remained
the same. Comparing the follow-up scores with baseline ratings via
paired t-tests, signiﬁcant differences were found for all comparisons,
and the Cohen's d effect sizes ranged from medium to large for QIDS,
Screened for Eligibility: 
n = 1,116
Consented: 
n = 521
Ineligible, Uninterested, 
or Browsing only:
n = 595
Accessed DMC: n = 309
1 month Follow-up
n = 109
2 months Follow-up
n = 92
4 months Follow-up
n = 79
7 months Follow-up
n = 72
Fig. 1. CONSORT diagram.
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1 month follow-up comparison yielded a 0.59 effect size (paired
t(98)= 5.78, p b 0.0001); baseline and 2 month follow-up comparison
— 0.82 ES (paired t(84) = 7.50, p b 0.0001); baseline and 4 month
follow-up comparison — 0.84 ES (paired t(73) = 7.09, p b 0.0001);
and baseline and 7 month follow-up comparison — 1.06 ES (paired
t(63) = 8.38, p b 0.0001). With DSEQ, baseline and 1 month follow-
up comparison yielded a −0.44 effect size (paired t(68) = −3.53,
p b 0.001); baseline and 2 month follow-up comparison —−0.39 ES
(paired t(60) = −3.03, p b 0.004); baseline and 4 month follow-up
comparison —−0.46 ES (paired t(50) =−3.21, p b 0.002); and base-
line and 7 month follow-up comparison —−0.67 ES (paired t(44) =
−4.47, p b 0.0001). Note that the sample size for the DSEQ is lower be-
cause fewer people completed this measure.
3.3.2. LOCF
The observed data analyses may introduce a bias if individuals who
return for follow-ups are more likely to have beneﬁted from the inter-
vention. Thus, we repeated the analyses using the LOCF convention. In
trialswith signiﬁcant rate of attrition from follow-up, LOCF, being a con-
servative convention, tends to shrink the size of the effects as it assumes
that all individuals lost to follow-up remain in their earlier states vis-à-
vis symptom level, thus group follow-up values are usually considerably
worse than those of observed data. Nonetheless, follow-up QIDS
scores were still signiﬁcantly lower than baseline scores at each
follow-up point, with effect sizes in the small-to-medium range
(1 month follow-up: ES = 0.30, paired t(306) = 5.23, p b 0.0001;
2 month follow-up: ES = 0.30, paired t(306) = 6.91, p b 0.0001;
4 month follow-up: ES = 0.41, paired t(306) = 7.17, p b 0.0001;
7 month follow-up: ES = 0.48, paired t(306) = 8.10, p b 0.0001).
Similarly, follow-up DSEQ scores were signiﬁcantly higher than
the baseline scores for all follow-up periods, though the effect
size was only in the small range (1 month follow-up: ES = −0.20,
paired t(271) =−3.33, p b 0.0001; 2 month follow-up: ES =−0.23,
paired t(271) =−3.84, p b 0.0001; 4 month follow-up: ES =−0.24,paired t(271) =−3.98, p b 0.0001; 7 month follow-up: ES =−0.28,
paired t(271) = −4.50, p b 0.0001). Please see Fig. 2 for a graphical
illustration of the scores.
3.4. Outcomes — depressed sample
3.4.1. Observed data
To determine whether the intervention is effective for individuals
with higher depressive symptoms, we excluded individuals whose base-
line scores on the QIDS were lower than 10 (Rush et al., 2003, 2005;
Trivedi et al., 2004), resulting in a sample of 271 participants. For this
sub-sample, using observed data, there were still signiﬁcant and substan-
tial differences between baseline and follow-up scores on the QIDS, with
effect sizes being in the “large” range (1 month follow-up: ES = 0.73,
paired t(84) = 6.36, p b 0.0001; 2 month follow-up: ES = 0.89, paired
t(75) = 7.46, p b 0.0001; 4 month follow-up: ES = 1.06, paired
t(63) = 7.71, p b 0.0001; 7 month follow-up: ES = 1.30, paired
t(56) = 9.32, p b 0.0001). Similarly, DSEQ scores were signiﬁcantly
higher at follow-ups than they were for baseline, with effect sizes
mostly in the medium range (1 month follow-up: ES = −0.44,
paired t(58) = −3.26, p b 0.002; 2 month follow-up: ES = −0.45,
paired t(53) = −3.31, p b 0.002; 4 month follow-up: ES = −0.38,
paired t(43)=−2.48, p b 0.02; 7 month follow-up: ES=−0.79, paired
t(38) =−4.82, p b 0.002).
3.4.2. LOCF
Using observed data while imposing lower limits on severity can in-
advertently inﬂate differences between baseline and follow-ups due to
regression to the mean, that is, some individuals may naturally return
to an improved state over the course of the study; these individuals
may also be more likely to return for follow-up. However, in the pres-
ence of lower limit on severity, LOCF convention becomes even more
conservative, as scores indicative of greater severity are retained in
case of non-follow-up. Using the LOCF analyses, the differences between
QIDS baseline and follow-up scores remained signiﬁcant, and the effect
sizes remained virtually the same as in the full sample of participants
(1 month follow-up: ES = 0.34, paired t(270) = 5.53, p b 0.0001;
2 month follow-up: ES = 0.43, paired t(270) = 7.03, p b 0.0001;
4 month follow-up: ES = 0.50, paired t(270) = 7.58, p b 0.0001;
7 month follow-up: ES = 0.55, paired t(270) = 8.45, p b 0.0001).
The same was true for DSEQ, where signiﬁcance was retained and
effect sizes remained largely unchanged (1 month follow-up: ES =
−0.20, paired t(238) = −3.07, p b 0.002; 2 month follow-up:
ES = −0.28, paired t(238) = −4.15, p b 0.0001; 4 month follow-
up: ES =−0.27, paired t(238) =−4.02, p b 0.0001; 7 month follow-
up: ES =−0.32, paired t(238) =−4.69, p b 0.0001).
4. Discussion
The purpose of this investigation was to understand the efﬁcacy of
an unsupported, fully automated internet intervention for depressive
symptoms. One of the key goals of this investigation was to maximize
ecological validity. Thus, we attempted to avoid those aspects of the
trial that depart from the manner in which this intervention site will
eventually be disseminated. Speciﬁcally, we did not provideﬁnancial in-
centives, either to encourage the use of the site or to provide follow-up
data (Clarke et al., 2002, 2005); we also did not require an interview
with a live person to be accepted into the study (Berger et al., 2011;
Spek et al., 2007; Vernmark et al., 2010) or to provide follow-up data
(Christensen et al., 2004a). Additionally, as it is possible that requiring
individuals to consent to be randomized may exclude individuals
with strong preferences or those who desire more control over their
treatment decisions (Brewin and Bradley, 1989; Ward et al., 1999),
we used a single-condition pre–post design with minimal exclusion
criteria. We were able to consent 521 individuals for the trial, of
whom 309 entered the intervention site; data from these 309
Fig. 2.Depression symptom and depression self-efﬁcacy scores throughout the study, using A. observed data, and B. last observation carried forward.Note: The error bars denote standard
deviation. Broken line error bars denote SD of DSEQ mean scores; solid line error bars denote SD of QIDS mean scores.
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who entered the intervention site had higher baseline depression
scores, suggesting that resources such as internet interventions attract
those who need them most.
The results from this pragmatic trial were encouraging. We found
that depressive symptoms as measured by the Quick Inventory of
Depressive Symptomatology reduced signiﬁcantly and substantially
from baseline to the ﬁrst follow-up, and remained lower for all subse-
quent follow-ups. Though our study design did not allow for a control
group, our pre–post effect sizes are consistent with those previously re-
ported in the literature (Hedman et al., 2014; Spek et al., 2007; Van
Voorhees et al., 2005; Wagner et al., 2014), which offers more conﬁ-
dence that these observed declines in symptom levels are due to the
beneﬁcial effects of the intervention and not to other factors, such as
spontaneous remission. Our ﬁnding of increases in depression self-
efﬁcacy from baseline to follow-up lends further support to the effec-
tiveness of our intervention. The Depression Self-Efﬁcacy Questionnaire
measures the ability tomanage and improve one's symptoms of depres-
sion.Whereas symptoms can improvewith spontaneous remission, this
is not necessarily true for the skills and abilities needed to manage
symptoms; yet symptom management is the very skill set CBT aims toimprove in individuals. The fact that self-efﬁcacy ratings improved is
therefore very encouraging.
Internet interventions tend to have relatively high attrition rates. The
problem is exacerbated with unsupported interventions (Christensen
et al., 2006; Donker et al., 2013), and indeed, in this study, while the
follow-up rate is certainly less than ideal, it is in fact similar to that
found with other unsupported interventions (Donker et al., 2013;
Newman et al., 2011). High attrition rates raise concerns regarding the
representativeness of those who do return for follow-up, speciﬁcally
that these individuals might be the ones who beneﬁted from the inter-
vention the most, which increases effect sizes. To address these con-
cerns, we conducted analyses using the “last observation carried
forward” convention, which retains the last available data point in
place of missing data. This is a conservative strategy that effectively
“penalizes” attrition because it assumes that individuals who drop out
remain unimproved. In trials with high attrition rates this “penalty” is
obviously greater, as a greater proportion of participants are assumed
to be unimproved. The fact that we have found signiﬁcant pre–post dif-
ferences in our study using LOCF analyses, especially given our high at-
trition rate, brings more conﬁdence to our ﬁndings, which was further
conﬁrmed by the similarity of the effect sizes to other unsupported
180 Y. Leykin et al. / Internet Interventions 1 (2014) 175–181studies (Meyer et al., 2009). When a sample is further constrained to
those with higher symptom levels, as we have done in our analysis of
those scoring 10 or higher on the QIDS, the “penalty” imposed by LOCF
is likely even higher (participants who are lost to follow-up cannot
have low baseline symptoms). That we have found signiﬁcant reduction
in depression symptoms and signiﬁcant increases in depression self-
efﬁcacy, even with LOCF, and even when excluding low-symptom par-
ticipants is strongly indicative of the effectiveness of our intervention.
This study has limitations that should be acknowledged. Most of
these are a consequence of eschewing the methodology of traditional
randomized controlled trials with carefully selected participants in
favor of more ecologically valid “pragmatic” approaches. Thus, a control
group was not included in this study, which only enabled us to conduct
within-subject pre–post analyses. We have attempted to analyze these
in ways that minimizes possible bias, and looked to other literature to
determine whether our effect sizes are consistent with those found by
other teams. However, a comparison with a control group, conducting
active cohort maintenance strategies (e.g., personal follow-up, ﬁnancial
or other incentives), as well as establishing a more rigid selection
criteria that could potentially minimize error variance would have
yielded a more accurate estimate of the efﬁcacy of our intervention
(while also compromising ecological validity and the understanding of
dissemination potential). Using Google AdWords as a recruitment
method limited participants to those who use the Google search engine
and click on their advertisements. The results may not generalize to in-
dividuals who are referred to this site via other means (e.g., social net-
works and public health websites). Finally, our participants were
computer literate individuals looking for depression information online,
which is the intended audience for unsupported internet interventions
for depression, including ours; results may therefore not be generaliz-
able to lower literacy populations, to people who do not use the inter-
net, or to those who are not at least somewhat aware of the nature of
their symptoms.
Like any other treatments, unsupported internet interventions
cannot be beneﬁcial for all individuals with depressive symptoms.
Indeed, we found that for 31 of our participants, depression scores
have worsened by 1 to 7 points on the QIDS. Though this number is
much smaller than the 107 participants for whom depression scores
have decreased (by up to 20 points), this ﬁnding is nonetheless trou-
bling. It is difﬁcult to know whether the increase in symptom level is
truly iatrogenic (that is, a direct consequence of using the intervention,
and would not have occurred had this person not used the interven-
tion), or due to lack of response to this intervention along with the
natural worsening of depression. Nonetheless, this ﬁnding should be a
reminder that internet interventions cannot serve all users and that
we are likely to ﬁnd that, as in face-to-face interventions (Coffman
et al., 2007; Koenig et al., 2014; Lampropoulos, 2011) some people
will worsen during treatment. There may be several reasons for lack of
response. This intervention, like most other internet interventions, is
based on CBT, and some individuals with depressive symptoms are
less likely to respond to this treatment modality, though they might re-
spond to another type of psychotherapy or to a medication. Internet in-
terventions may be less likely to be meaningful to individuals with
highly idiosyncratic symptom presentations or depression etiologies.
This is likely especially true for unsupported interventions, where
there is no therapist to offer guidance beyond intervention program-
ming. Unlike supported treatments, unsupported interventions rely
more heavily on the attractiveness of the program and user engage-
ment, as there is no social commitment to a therapist or a coach to use
the site, which points strongly to the need of developing interventions
that would be appealing and user-friendly.
Unsupported internet interventions are scalable, cost-effective, and
can be efﬁcacious; such interventions can therefore eventually reduce
health disparities (Muñoz, 2010) bymaking treatment options available
for individuals who are unable or unwilling to pursue traditional treat-
ment resources. With increasing internet penetration worldwide,individuals with internet access, either personal or public, can gain
access to information, resources, and interventions, and indeed, thema-
jority of internet users are already searching online for health informa-
tion (Fox, 2006; Powell et al., 2003). Internet penetration has been
especially rapid in traditionally underserved markets, such as Africa,
the Middle East, and Latin America, and given the paucity of existing
services for these markets, internet interventions can be an invaluable
tool for millions of individuals who may otherwise remain untreated.
Unsupported internet interventions are perhaps the only treatment
tool scalable enough to provide empirically valid treatment globally
for individuals in need. Developing, evaluating, and making such inter-
ventions available has the potential to make a substantial difference in
global public health.Acknowledgments
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